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0 2 N NO z 

o 2 n^ y—\ y-no 2 

)=N N=< 
O z N NO z 


(1 ) 
- 1 9 


0 2 N NO z 
0 2 N N0 2 


(i ) 
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O z N N0 2 

W 
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V / 
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(H 3 C) 2 N N(CH 3 ) 2 
N N 




(C 2 H 5 ) 2 N N(C 2 H S ) 2 


Iff la 5V. 




fy 


I / 
— 5 1 


<H 3 C) 2 -<f>-A~^ N < CH 3)2 
N /=N N — ( 
{H 3 C) 2 N N(CH 3 ) 2 


( 1 ) 
- 5 2 


N — <\ V- N 
(C 2 H 5 ) 2 -X / ^M, >"N(C 2 H 5 ) 2 

(C 2 H 5 ) 2 N N(C 2 H S ) 2 




MeOCHN NHCOMe 




(C 3 H 6 ) 2 N N(C 3 H 6 ) 2 
N N 




N ) 


Iff- Afci 


(1 ) 

- 5 3 


N — C \— N 
MeO— /— \ V- NHCOMe 
CHN X N =( 

MeOCH NHCOMe 
N 


(1 ) 

- 5 4 


N— <( V- N 
(CaHsfe-f >-< >-N(C 3 H 6 ) 2 
N )=N N=< 
(C 3 H 6 ) 2 N N(C 3 H 6 ) 2 




(C 6 H 5 ) 2 N N(C 6 H S ) 2 
N N 


Tff- 




C 1 ^ 
k i J 

- 5 3 


N \\ y/~ N 
(C 6 H S ) 2 -^ >-< Vn(C 6 H5) 2 

N >=N N=< 

(C 6 H S ) 2 N N(C 6 H 5 ) 2 
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- 5 4 










^^^^ 


TfflE. XV. 
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(1 ) 

- 5 9 


Me Me 

N — <\ /> — N 
Me Me 


Tf* aEI 

(1 ) 

- 6 0 


Et Et 

X 

N N 

)=N N=( 
Et Et 


(1 ) 
- 6 1 


Q 

N N 


(1 ) 
- 6 2 


N N 


(i ) 

- 6 3 


W 

// v 

N N 


c i ) 

- 6 4 


NC CN 

N N 

W 

N N 

NC— <f )=N N=< V-CN 
NC CN 



[0 0 5 8] 

^LT. ELhO^HJHfcEJi 1 5 a JCttmflTS&*EJB 1 5 b i:W\ ^fL^ili:5-*$ 
*LTv>J&fl*j£fcRS£$*La - t±& < , 1 5 a ft «ttS#3&£Jf 1 5 b £flt 

[0 0 5 9 ] 

jS^ «W#&£eJS 15(±, HME 1 3«J&»fcJ0tfc, if W&«e 1 5 a JtteSWI&EJB 1 5 

bt&K, rpmmtmm (m^mm) £®ts o-cfc&v» 0 co^mmmmte 

(cuPc) a^fc^fwusw^w^stL*,, 

[0 0 6 0] 

* 1 5«n co^ttmw^s 1 5 b ^±ia— ^ ( 1 ) w s tis 

«Mfc'frW*fflv>TfcJS$*i.TV>*»£\ £Ojtf£«#3&£E» 1 5 b**iE?L^7Ji 1 4 a £ 
[0 0 6 1 ] 

Mi L/cW^i 2 illicit 1 ll^v^li, 5**, *<0 

* m HrU l 5 a ^ m$clr & Um- tur;v*'J &JPS9MfcW 33 <£ xfT Jiyft V ±M&mMi t 

? b l 4-l^o« ; f-O^A»***lRl±-^&o -?-b-C#^> mWH^JS 1 5 33 It** MB? 
iil5a &JP59Mfc1&*3 <£ TFT frfi V ±m±WMi ] cm tm-o ?ztt®-H 

, lt#*&3*l&o zotztb, z.tiitm^i-z*Mmmm 1 5 

a, 1 5 0^^fb&*g|fb*L£o 

[0 0 6 2 ] 
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o 

[0 0 6 3 ] 
[0 0 6 4] 

$ h fc, Wffi5k&M 1 5 Kistf£3fc1±mflfS&£JB 1 5 b Lt, ±j&L ( 1 ) 

c ^-r*«Mb^» £ ffl otf), v 2 o 5 v^jfrfr t ^ssoita 
ms £ tOTt^t'^^o 

[0 0 6 5] 

< H 3 HSfe^SH > 

^11' fc, il4fflv^pJ?LfcS^l 0 i^li, 1 5' 

(Dmm-h^, *<Dm<vmm*nw?ib%>ztk-?2> 0 ar, it t^i 1 5' 

[0 0 6 6] 

-f&;b*>> ^^3«M<7)^*^-1 1' Z>nM$k£zM 1 5' 5±, Ml 3 no 

*>&JKfc. #®1 15a', At^mW^iS 1 5 b *J«»w«*Lfc«^fcftoTV^o * 
Lt, ^Offill 5 a' Ml 3 «L-Ct£tte>tL^:|&^-y h 1 4-ldtLt 
Mi: Lt^fflt^- fc(±*M*ffi^l£fcH»-?**fcJ^ jaTfc*sv»T tt, ^<D^mm 
15 a' ^tlSillSIl 5 a' fclE-fo 
[0 0 6 7] 

r^i^WOlfMIl 5' fci5V*"t\ 4>nil|l 5 a' m*'Ji«7 7 
ftft^ i f/T^A 'J±It!7 7«C^4 { H-J^^^ 7 1 5 a-1, m 

mmmmi 5 a-2ttzmm'mmm (1 5 a -2') ^tit^tt^-HWH 

[0 0 6 8] 

t i -e, 7 y ft** 1 5 a -1 S7jv*'J1I7 7 ttM& £ tfr ^ * y ±«^M 

7^fbWi: LTH\ J^ftKll^yftV-f-frA (L i F) , 7-Hi:*y7A (CsF) > 
■7yfl;#>u~>'*A (CaF 2 ) "&®\7F-f2> £ fci s tUo 
[0 0 6 9] 

^fltttfiil 5 a-2^M1-S#l4-t LTIi, v^^i/^A (Mg) . II (A g 
) , jo J; tFT ;v § - 7 A (A l ) <7)/J>£ < t i> 1 o£^tf£ Ut^o AflWwtt. Mg 
Ag^Al 1 5 a-2**«^$fL*o 

[0 0 7 0] 

S e> fc^tettWl d5a-2') tuii> 7;^'J^« ! l*if f 7;v*y±i 

[0 0 7 1 ] 
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* fc, 15a' fc#LT«tf&:K.fc*tt*flf3&&» 1 5 b 14, 2 0 0 3 

- 4 5 6 7 6^<&mR WftM 2003-27286 0 -^f&KfE^S *LT m#3&&Jf 

-e&& V2 05*fflv»Tfl*j&$*L-cv>*3K ifc{4±ia— «sS: (i) fc^Sfts^EMfrfirtG 

^iv>t«$iitv^o fit, «WI&^JS 1 5' O r> OjfctemiKfll&W 1 5b3&*± 
fB-*fc£ (1) ti$^»fiM^fflv>Ti^$^v>-?,i^ 
1 5 b 7&*jE?L^X* HaWl &v> c £ <D%,&, «Hf3&&« 15' 4 <9 S> |$£ 1 6 
fU^|g^^tL7t|&^"-y 1 1 4-2&~f4, IE?L^XJf 1 4 a*t£tt*ifi5JSttfcv^3&£ 
, 15' 14, JtlMWfilM 1 5 b 4 (9 &R§*1 6 UK, - - ^<Dm^m^ 

LfzM7?v^T~y (CuPc) ^7^ny7->ffeW5titW^4^ + 

o 

[0 0 7 2] 

i © i ^ i&i^oi 3 ^i^i^t^i? i i' K*v>Ti±, m#i§^Ji i 5' #\ -t 

<D*rai£Ml 5 a' Zm&lr&ttnb 1X7^*^17 yitm^^rfT)Vij V±M& 
my 7i\M<03?ti: < & — ^•^'a-Ai7V^ £ t K 4 0 , m#H:^JS 1 5 ' frbV&M. 1 3 HI 
C9f|^-y 1 1 4-l^om^&A£*WltU±1-£o -eLttt, «#3&4=JB 15' K 
45 &t £ ^ f^lli 15a' ^Ml" S7WJ^R7? fll$&*5 4 ITT ^ * V ±SI^« 7 ? 

^tz^mmmm 1 5 a', i-&t>*>m#j££if 1 5' w^jfe^ia^ttao 

[ 0 0 7 3] 

i^^WIl 5 a' mmi 3MfrbBJ~, T)\sU V&m7 -yikm&ZVT 
;V j] U ±$l^m 7 7 i\m<D'P?£ < £i> — P> * £ 7 y fbWW 15a-lt,MgAg<7>4 

Si 3HBl*BB11*tL^:l&3fe^-y > 1 4-li:Mtt«li 1 ©ftA»^> 

*LS o 

[ 0 0 7 4] 

4 «flf|&&« 1 5 ' 3tttmW#&£* 1 5 b 4 19 6 1 6 fill , "7 ^ n v T - 

m 1 5 4 *) i> mm 1 6 hj kk« $ ftfcs&ska-- * m 4 -2^»itM 15' & oie 

[0 0 7 5] 

jsJLttf>*&*> ^isiiii^s^ii 1 ! 1' ^4ttif, $ imM^Mtmm^. « 

l^&asHjteA-f H4-1. 1 4-2*mm%*£?zX? y ^M^St/K^-l 1 ' t'45v^ 

[0 0 7 6] 

$ £>K, -BMZk&M 1 5' fc*5»t&JM5-«ffi5&£JI 1 5 b fc LT, ±JfcLfc— ^ ( 1 
[0 0 7 7] 

<nAmmm> 

f 1 i» fc, hi ^v^tiii/^ii 1 1 0 t<Dm%& t i^i4, m#H£Ji 1 5 " 

[0 0 7 8] 

•ffcfc*,, «4«f^J^^«T-l 1" C*»t*«KF5l^»l 5" (4, R&*1 3 m 
*»e>JRt*, U&mi 5 a" fcHtt*Hf»^J* 1 5b^liL/:iI^^tv^o L 
T, r^I^i 1 5 a" 14, fi&«|l 3 ^^LTlStt^tt/t^J-^^ h 1 4-H'^bTPt 
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mt LTfWB1-£fc«>, JaT^^^Ttt, -^11 5 a" l 5 a" 

-To 

[0 0 7 9] 

5" &ci3V>T, (?I^Jf) l 5 a" (i> T;v 

* y * * # y >p # y ±«&« < «> — * , mmm t * m& t *:*m-ei&j£ 

§jitv^. T;v* u^JS^it^T^* U±^«t Ltli, JMW'tiy A (Li 
) , -fe~>*A (Cs) , f f'J7A (Na) , *y*A (K) . )Hf^^A (Rb) , ^ 
ytj^A (Be) > v ? A (Mg) , * ;V v ^ ^ (Ca) . ^FD>f^A (Sr 

) > /<y*A (Ba) ^tSiW ? -e^o +MlfeS» 15 a" * 

»J&1" LTtt MX-ifA 1 q 3 ^>ADN<7) «t -9 

[0 0 8 0] 

fU, Jtte««f*&»l 5b5±, Cl^^ra^S 1 5 a" K^LT^t & 

[0 0 8 1 ] 

^ i;w^ii*«&Lfc^ *mmmmi 5 a" wu rai 3 t;v# 

[0 0 8 2] 

^^4«M^j3V>Tt±, 5b*»JiB— jfeS: (1) -CTFZtl 

^ttft^^ffl^ti^^^tv^fc*, ^OAftm^H^il 1 5 b#*jE7L&AJi 1 4 
a£itfcT&j§lv> 0 U#oT, ifH4115" £ 19 6 W~i£tf£>*L*:l&ft.3. 

-y 1 1 4-2Ktt, ZE?LviA® 1 4 a *«&tt*^Si±4v» 0 Sfcfc, If H4i 1 5" t± 
, JtttlfMll 5 b J: «9 4 B8PK 1 6#J^ £ - Wi^^rf B&Lf:i "7 7 n ~>T- > 

( c u p c ) fo7^nv7->t»ttt* <b * * * mmmm zmm 

[0 0 8 3] 

* y ±ffl^Jg <o'p-&<t%>--fih £ <nm&m l 5 a " , _Lf2-fl$b£ ( 1 ) 

ISfcfcJiSiirfcWWrS&kJB 15" fc. 1 1 4 a-1, 1 4 a -2WK$fe*$ 

o 

[0 0 8 4] 

ii©s^^fi- ^r««**e»**3&3feA-y h i 4-1, i 4 -2*«j» 
^i^ffir ic^v^-c, sjw-e]Rtt<oi«o±*Bi*ii:**Rr«6 - 

JU4«flfS&&* 1 5btLt, JtifcLfc— (1) fca^^rflMfc'frWfcJB 
[0 0 8 5] 

[0 0 8 6] 
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SI 3*, I T 0 O v>HlSt^^l^t|lt^ £*l 

0 ffl 3 *i£ o - CQiJH^ mm 1 6 0«±JS CAuGe^Au, P t «cD$tlhS 
[0 0 8 71 

mi 3 zmmmm^Mir&ztx, &mi 2m&*v t &foi 2 t^i^^^^ 

[0 0 8 8] 

&-r\ H5fcii, mimimmxmmvtzm^m^ (1 0) 2 fcRjt«**<b 

*m *) m-rm t^zmmi e <o±M\~&mkm 1 8 znvtz^m^ 1 0 a &mjs,zti& 

o f rt^ Mill 8 a tfetlll 8 b \>\^%lW&M 1 8«W3*fc»±, WfeM<75®j^a 

tt, 7 ^ * 7 - ^ H t ^Blit^ S o 
[0 0 8 9] 

^6^(±°^i»^-emHjL^*^?- do) a* r±mHr«J X&hWi&(Di& 

Mil 8, 1 9t«ILTRIJT^V> 0 #M«^^t'MJ^^-*T 
, *fe&ftOBbfe*aSl«r#fe«fefi^*^*^*ttl 8 a, 1 9 a**«»E1t3*U W 

8 b, 19 b#«iEISW. -tt^ 
EUSttS-feaSSURl 8 a, 19 a. *3 J: tTfegg&llSI 1 8 b, 19bl±, ffJf 

£&v* 0 fit, MMl 9 a~l 9 c»^fe«l 9«5-^tt> flN&»S©©fe 

[0 0 9 1] 

@7Cti, fciamj&a-rttELfc*^*^ (1 0) #\ 3fe*U 2mf>h§&bftZJVL*) 

&&mi 3 tmmi 2 t<Dmi~. &$zmmi s^wtzm^m^i 0 cwmfoznz* 

10 0 9 2] _ ^ 

bisk^ iiHil®^L^l? (1 0) a* MIJ ■e*a*^o^3E 
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m^=?- 1 0 d «r^i"o 
[0 0 9 3 ] 



18, H^iiltilttl^o MI18, HOW 



1 0 a~l 0 d^iSli^^t, «#5§^ 

1 5 
. 1 



1 5 
1 a 



1 5 
1 1 



HI 5-0*. ±1 L/;^- WI 2 ~ 3 tli L/;»Olf ^ 
la", — 7&*#|J£$ ft* 1 1 H£*o 
[0 0 9 4] 

2 0 >-eii «t9 &#MU |2^L/;i2W«f?l 1 ^#^*m^i" 

* t <mmm 2 1 ~ 2 4 * 1 0 *#iu in 3 k^l^ 3 mmm<n& 

l' O«*rai-^o <«#S2 5-3 6>T?{±. ^1 1 ML 

. i 4 Lfci 4 ^tt§ i©«f ^ 1 1" (oft&znm-r&o^hK, <mmm3 

7~58>^?ii. il2~f 0 5 C^L/;«©i^f 

[0 0 9 5] 

<#y&#IJl~4> 

&mmm 1 - 4 m 1 tfflv^RWLfc* 1 1 0 <Dmm~&^ 

&>Tfc9frf> ^itWl~4 03E^* ; fl OOS43& s 3MS*SfcW , t*o 

3 olmX3 0mmO^^?>44S«l »«13fcLTIT0 (MJ¥^J 

12 0nm) *fj£L, § S i 0 2 lf C i •) 2 mmX 2 mm«»M*®i 

[0 0 9 7] 

#Cfc, f 1 4-1 Wt^HL&Ai 1 4 a t Lt, L Gft^flc 

^^±^^-;VViA#*4L G C H I L 0 0 1 *l^g*#a~ ± D 1 5 n m 0 . 

2 ~ 0 . 4 n m/ sec) 0iS"CfJitfco 

[0 0 9 8 ] _ , , , , 

#CV>"C, lElimmm Ubfc LT\ Tffifif^ ( 2 ) a -N P D ( a -naphtyl ph 

enil diamine)*, ■? 1 5 n m (IflSO. 2-0. 4nm/sec) 

HE 5] 

a — NPD 



[0 0 9 9] 

£ & t % 1 4 c fc Lt, TfBflHftS; 



(3) i:^tADNS:*^>PU 



fi:LTBD- 0 5 2 x (ffijfcflgtfcSS^H: 
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[ft 6] 




[0 10 0] 

m^K, m=f-W&m 1 4 d It, TIB#^ (4) t:^tA 1 q3 (8-hydroxy quino 
rine alminum) ^Iffei:i <9 1 8 nm©l)|-el«tfc„ 

[ft 7] 




[0101] 

a±«J:^ |:Lt|lll©f^-'; h 1 4 -l£Mi LfcfjL *1Hf«IM 1 5-0£T 
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1 10 
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CO 
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LO 


LO 


LO 




1 
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Li2SiO3+LGCHIL001(4:1) 


Li2Si03 
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O 

iV) 
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O 
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1 




o 

116 
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W 
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\ tJtf 


i m 


j 
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CM 
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£1 

1* 


in 
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[0 10 2] 

iit^IW 1 ^isv^Tii, L i 2 S i 0 3 £ 1 5 AoM)¥^j&MLTJ!iJi#^om#f£ 
Ml 5-0»iL/;. Sfc, 2Sjfc«2, 3^^V^T(i, L i 2 S i Ost*-;VftAM 
LGCH I L 0 0 1 i: £*»U I^l^^^fiMOlf^l 1 5-0&**L** 
fL©BU?t?^Lfco 8J*JfcW\ Li 2 SiO 3 :LGCHIL001-4:i (JRff 
lb) fclfco -c-tt, ^i^4i:*v»-cit Li2SiOs*5ift4*li±i:, Li 2 S 
iO 3 lLGCHIL001 = 4 I 1 (WkW-it) # & * & 2 If £«Jg t/tlf 

[0103] 

&±0?£, H2JB@0||^J.-5' 1 1 4-2£> 1 1 4-lt|Wj#^ 

[0 10 4] 

*|: % itl 6 om IS 1 6 a IT, L i F *Jt£3lK*8cfc J: «3 $J 0 . 3 nm (£* 
Mffi~0. 0 1 nm/s e c) ©fcff-C^JSU #CV»TN ^2»1 6 b fcLTMgAg£ 
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* •? 1 0 nm©lf«L> *&£&3J| 16ct LTA 1 * 3 0 0 nm 
[0 10 5] 

<itwm i ~4 > 

m i *fflv>TRW Lfc^^s* c*v»t, 1 5-oom^jiib^8 k 

1 5 -0©MIS©**SI Lfc^JKfc Lfzo * LT, #lb«eM 1 ~ 4 
|41 1 afeT, L i 2 S i OsJfrfcfcSHU* 1 5 A«llI*Mt 

, t<Z>±«^V2 0 5 *»e>3S:*45-aiffO*2»S:^jaUfeo 

[0 10 6] 
<Jfe$Efll 5 > 

h i zm^xmm L/ci^^wc^^t, mi 3±.K§Bfc^.~y h 1 4-i&a£ 

[0 10 7] 

<Jtt£$)6 > 

m 1 ^fflv>rp|Lf:Sgif»«i:i3^t, mi 3 JiM^-^ h 1 4-l*S* 
it, i©^^-^ h 1 4 -1± tcitftmi eiRlt^^a-f bro^f^^SL 
jto ft»#JKWu JL^L^HM^!l^W#JiR^^v>T, mi 3. H^-y b 1 4-1. 
mi 6 aO**H«W#Jirc^jSL;fco 

[0 10 8] 
<ffHBfitt*- 1 > 

±ib« 8 mi, _ti£o i -5 Lxi^mLtzmnm i ~ 4 * x xfizmmi ~ 6 o*^*^ 

OfBfcW (Quantum Yield I Q/Y) *^t>^T^L/co i^fe***^ J: 7 fc> Jfctfc 
[0 10 9] 

^gi&M 1 ~ 4 fc JfciR LTlEHimffi < 4 *) IV #tt{±lft«J±ffl!l i:v7hU; 0 £ <£> £ t 

2 0 5 tfflv>fi;, L i 2 S i 03*^tL^«fMll 5-0*mj&-t2>Z£K£*)m 
[0 110] 

ft. ««f$&Si»£4H-£ <3feM6^-?' M 4-1, 1 4 -2Sr«* ^^JttB'!) 5 t*# 
[0111] 

[0112] 

<H*fcfll5~ 1 6 > 

^i^|5~l 6Tii, El 2 ^fflv^Ti^HJL^^2^M^co^7js*T-l ltf>fl*Jd£fc;*5 

j^r^3feT\ ni&ffii 5~i6 om^Mi 1 - 1 1 *o 

[0113] 

3 0mmX3 0mm©**7^»^^ifil 21C> SSl 3hLTIT0 (ffllff&J 
12 0nm) $ C S i O2H C 1 ^2 mraX 2 mmOf 
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[0 114] 

>X\~, nimB<vm3t3-~>y ^ l 4-l&«1-£IE?L&A* l 4 a£LT, tBjfc«M» 
^ttiOKL&A^M 1 - 4 0 6 £ Jt£?K#&^ i i9 1 5 n ra (^Ef&JK 0 . 2 ~ 0 . 
4 nm/s e c) OMff^M; L^o 
[0 115] 

IE?UiMiS 1 4 b t LT, ±|Blt^ ( 2 ) KsjiLtz a - N P D ( a -naphtyl 
phenil diamine) XSIiSia H 5 nm (ItlSO. 2-0. 4nm/sec 

[0 1 16] 

£<bK. i*fl4ctU, _tSE#&:* (3) fcjFLfcADNS:** H-U K-'< 

h <Dtf®-* 3 2 n m^^ftmff^lifflb^ 5 Z> X. *) l^lL^c 

[0 117] 

W^flfrSH® 1 4 d t It, ±|S#dt^: (4) C^L/:A 1 q3 (8-hydroxy qui 
norine alminum) Sr. H^git&KJ: 0 1 8 nm©litMILfco 
[0 118] 

J^±coi ^ (atilil^^"^ h 1 4-l£ft^&LfcfjL 1 5 *TbB 

[0 119] 
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m9] 




[0 12 0] 

ZZ-ennW 5-16 K&^Xli, X.ffi5k&M 1 5 O + IWBPKJi 1 5 a t It, 

Jifflic9 1 5 AOlfftMLfco 

[0 12 1] 

H»5~l 4^j3V^-C(±, 5 b fcU, V 2 0 6 *120AO 

m&-?MM^fco — ^ HJfe^ 15,16 fci:fev>"Ct±, 1 5 b LT, ± 

ib« i ( i ) -m-T^-t^mt'km* 1 2 o AoijtisiLfco 

[0 12 2] 
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T-> (CuPc) ^2 0A^)lWiLt„ 
[0 12 3] 

JJLLtf^ i2i@«i-7 b 1 4-2£. 3llJiBO|§^-y h 1 
[0 12 4] 

1**1 6 com IB 1 6 a t Lt, L i F &Jt£3H*ffite J: •? ^ 0 . 3 nm (M2t 
Mm- 0 . 0 1 n m/ sec) (DBM^^M. U 3fcV>T\ IS 2 Jf 1 6 b t LTM g A g *r 
*^3K*ftt' J: U 1 0 nmO||f§)fiU M^*3i 1 6 c t LtA 1 ^ 3 0 0 nm 

[0 12 5] 

<«M 17, 1 8 > 

HJfefll 17, 18 -Ctt, *J&08 1 5 C9#j£*5V>t\ »1IS <7)f£^- ? h 1 4-1 K*5 
ttSIKL&AS Haat, HI-406 Cix.Tlil«iM ( 1 ) -lOi-^i"* 
43Mfr&%*l 5 nm©Ilt«L/:o -fL"C, i2f@©H*i-y h 1 4 -2 is It* 
IKL&AS 1 4 a «r^«*i*, * 1 ( 1 ) -10* <b & a*te**tf3&fe« 1 5_b fc 

[0 12 6] 

<^J&^ 19, 2 0 > 
$mw 19,20 -eta, HI 2 s-^v»rra LfcH 1 HJfe^O^^ 1 1 cofiifiSUcis 

±MLtzmm 5~i6 <7?#»jii^^v^T, nsntuiTo ^m^-cm^ 

(MlOOnm) §M:iH 6©f3fl 6 c J:L"CA U:»x.t I Z 

O (>f >y'?AMM^tft ! l) £200 nmML^o ^LT, #«^ffl^S 1 5 «\ 
_tffl5t 9i:*Lfci^ fc, HM^fl 1 9 5 ^ifeffl 2 0 tt^ffiffl 13tl« 

[0 12 7] 

<^Mf!l2 1 , 2 2 > 

^J6«2 1, 2 2ftt, 1113 ^fflv^tp^ L^f 3 il^l^^*? 1 1 ' Wftj&K 

isv^r, itf&ii 5' zjrtirtKDttm-RzFmmmTkt Ltz^-m^m^i 1 ' *ft» 

LfCo Cl*L?,0^ifc« 2 1,22 -r*i±, JiiELfcHJ&fll 5-16 <75fP$£#JlPJ~£^-C. « 
ffif5&£»l 5' 0#)££Tf3*l O^fiiClILf^tMlt 5 ~ 1 6fc 

nm^jai-caaaio^*^ i i' *itmvtz 0 -?%t>*>, mrnvn 1, 22 cm 

1 5 ' ^3itj|tU LiF^^^7 7ttil5a-l±C, MgA 

g omsjti 0 : 1) mfrbft&mmmm-m 1 5 a -2 $et:v 2 o 5 ^e»* 

[0 12 8] 
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[0 12 9] 

<»J2 3, 2 4 > , 
Hife-BJ 2 3 2 4 "Cli, III 3 ^ffiv^tli Lfctfc 3 llliffl^l? 1 1 

-ei±, _ta&LfcH*fefli2 1, 2 2offc«#jwfci3v>-c\ ggnati to^ti 

^ (mmmi 0 0 nm) £«U $fcfcRfc*l 6®i3il6ci LtA 1 fcjft&T 
IZO U ^^^AlEfttt^aWHW) *2 0 0 nmfll/io ^Lt, #m#f&£JS 1 5 
' ti, ±fB3J 1 OKTFVfzZv ^ HJ&ffil 2 3 WiUJfeffil 2 1 fc IM> 2 4 tt^fifrffl 

2 2 fcRIflU^jSL-fco 

[0 13 0] 
<Jt«e#!)7> 

EI 3 &fflv>T&IBLfc^£^*J£Ki3^-C, PI® 1 3±fc5&3k3--y h 1 4-l*i« 

mmm 2005-3026906 
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1 4-1, mi 6 <D&.*mu<v^m-?j&mvtzo 

[0131] 

<JfctSE01l8> 

as^MPtei 6 ttmitz^m^zi'tmLfzo ftw&mt. ±mLtzmmm 5 ~ 1 6 

[0 13 2] 

<i:tt^f9 9 ~ 1 1 > 

HI 3 £ffiV>T!ftHJ!Lfc^^^T-<^#J&&'i3^T, If 1 5' <7)#j&£±gfigt 1 0 

h|W]5fti:L^o fcrtfU M9Tit mWI&^l 5' ^j&Kfc^T, Kttmwn^ 
1 1 5 bO*^V 2 05* 1 2 0 A«l)lt-If Lfco £7tjt»Jl0, 1 ltli, IfH 
feJg 1 5' OMSK^T. cfiF B 1iSil 5 a' tUL i F * ^ M^coWMX^fc L 
, ^CV^-e*ttm#H^ 1 5btLTV 2 0 5 *l 2 0 A^fllff-Calit L/io 
[0133] 

<ymm 1 2 > 

t , 16©i3il6ctLTIZ0 (>f > y ^ £ 2 0 0 n ml 

j&Ltzztvmit, mm 7 tmm^m,xm^m^-^^MLfz 0 

[0 13 4] 

<iHM£*- 2 > 

ei 9 (±. ±.m<d x d k Lxftmhtzmmm z/mmm 1 4 , &wtm 7 ~ 1 10$ 

o MiW6~l 3, 15-2 4Wt:i, ±MM;!L #^«1?!J 

13, 14^)^ ^m^: ( 1 ) -io<Dmmk&y3*m^tzztx~--m<DiEii&xm 1 4 

#§t£feJS 15, 15' <9$fr*j&*5gM-e § /to 
[0 13 5] 

SfH4il 535 s , 1 6l©^li:^f B ^Ii (CuPc) Sr^LTV^ 

S^iMH-eii, #CD*&&#!liJfc3gcL-C£ hl,Z^^m<0±^mm^flfZo HtLizX 
*K c\<D£>>%:* Hill £|£lt i t K i 19 > m#H^» 1 5 J: D 4 Bf* 1 6 « fclE* 

[0136] 

Jt«W8«a-? h*lt^@L^«^;o^»^#v^Ti±._ifcWJ7^^ 

m 9 o v 2 0 5 ipjs *m^tzm$L(D mM « , mmsk&m e> n^it ^« 

[0 13 7] 

itfWl 0,11 tC#V^-Cti, yyitmm (L i F) 15a-lt WA'ttmit^Jl 
(V2O5) 1 5bi:«iLTk It&fcW^aiAfcfH tk^S^ «*fc«2 1 ,_ 2 
2 C0^^S^14##il (MgAgt) 15a cfct^^WiSfiDCfri 
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[0138] 

Wdmmzti, |,i:W±#Ltv^ifx.f)tL, i»^7HM (L i F) 

1 5a-2£, w.&, KtewwuM (V2O5) 1 5 bizmmvtzMf&-?te, ^m^mM 
mx&ftt>tix^% i/^t t^bje £ tu :o m ^mm-mmm (m g a g 30 1 5 a -2* 

Kit S i J: 4 3 ttyio 

[0 13 9] 

««rfT 5 £ curare* ofco 

[0 14 0] 

3 > 

ei 1 0 ^t±. &±<d£7 KLx^mLfznmm 1 9 kjMRm 2 ©^^kov^, 

»f^ 3 0 0 0 c d/m 2 k Lxm^mm^f ofctt*«r^b;fco iWj>> -t 
[0141] 

<W«ft*- 4 > _ 

Eil 1 JJJLJiOJ: 5 KLTfi^L^ifefi) 1 5 kJttfcW7©^*?-^v>r, JM 

8WjK£ 1 5 0 0 c d/m 2 . D u t y 5 0. ^M^fk LT^PJte^To tzm^T^ 
Lfco i©S**lb, (1) -10^{t*$^^»^tJ*fflv^T*1«#^M 

1 5 b«L/:»K**otk JfctfcW 7 ^ a- y M©g^C^Lt, 
«i?U 1 5 t?f^Si L/:X^7^ I^i^if- K is »t * 2 ^m±$c# $ tu 

iniicci^^^^ M^i±-j|gfiti^im±^^i--t^e> »^*«2ffif^3fc 

[0 14 2] 

<|SEJfiWI2 5 ~ 3 6 > 

«fU2 5-3 6tli, 111 4 ^fflv>tp| Lf:$ 4 SIIloMf 1 1" 
isv^-c, «W3&£Jil 5" *^-*L-€'tL(0*f3H-».t^l«»a£k L^ft/Fit?- 1 1' *ffc* 
L/to itie©ai2 5-3 6-Ct±, Ji^Lfc«f!l5~l 6 a>tfs»¥*R K V* T , « 
|f||4Sl 5" OfiiJ&£TffiiU 1 ^liftJ^^HL/tCl tMli, f£M#05~l 6 k 
[W]#^ W^itiiM^*^*^ 1 1 ' «rf^*bfco 
[0143] 
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[0 14 4] 

mmm2 5-3 6 n^-r^. it t *i i 5- <D^pmmmm 1 5 a- 
s/ctiA i q) fctf>i!£-s£fflv>fc* 1 5- zmwtzo tztzL, mm 2 7, 2 

8 3 5,3 6 t'*5V^Tii, *|9J15fc«» 1 5 a" J:LT, Ml 3 mfrbMK? yiWoM 

tk^m't^^fhrti<Dmm^m%Li-zmmm^m^tz 0 ttz-zhK, ^mmmmi 5 

a" fcSci-*JI14«W^«l 5 b*. il^W (1) -l0^^1-»*t«-^fflV^T 
[0145] 

<tmw 1 3 > 

JfelK-W 1 3 T-fi. itt^fl 7 i: pg*fcfc, SS13, §§7^- 7 h 1 4 -L M 1 6<Dfr* 
fimi-fz^ S v HO|b1f?^SLfc. fcYcL. PtMl 6 (A. HJfefli 2 7«lf 
S&SzM 1 5" fcR^fll^fc tfco irts:t>%, BUI 6 <75«{i, ilil6 a/f£2/f 
1 6 b/^3Jl 16c=LiF ($J0. 3nm) / K 1 q 3 +Mg (5%) (5 nm) / 
Al (20nm) t Lfc 0 itL^ J: «5 , *« 1 2flI*»t>3te*flSt»3 1 

1" ^#/to 

[0 14 6] 
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<StMtM 1 4 > 

itmw itmm 1 3 ©»mv^, &£g i e $mw 2 8 cd«wh^« 1 
5" kmm.om$.tvtz 0 -t*t>*>. in e^nmt, fin 6 a /t 211 6 b/ 

i3il6c=LiF (!>J0. 3nm) / A 1 q 3 + C a (5%) (5 nm) /K 1 (2 
Onm) fcLfco £*LfcJ:»K S«l 2l^^«t){Bti«M«l 1" *W 

[0 14 7] 

g ^> 

1 2 5 m A/ c m 2 fc Lfc!$<^ D u t y 5 (K gfflilflj&SfciStf fc^^tt 
iffo^f^to £tf>»£\ «JJW#*ttlfclSE« 1 3 i:HLtil«2 7 t±$J 2 f§ 

•c*o^o -eu, mi 2 ^-fj: ^ **«2 7o^* : f-o»#m^M-r^^Jt 
mMw 2 7 co«jS(±ibf£#n 1 3 x *) i> , 2 {%&±(Dmm&w<v$mtm btix^&z-t 
ju*v±m&mv>&*< ti>--}j (Ms) tygmm (a 1 q3) tnm&mt, 

[0 14 8] 

^MM 2 8 O^SfT-Oitt^ti, Jt&tfl 1 4 O^UE^OSS^sofe 1 . 3fC«4ofco 
L^L&^> _h|BtIW]-co^ (fciftSBr&fc 1 2 5mA/c m 2 LfcB#, D u t y 5 0 

[0149] 

«M2 5,2 6 fcHife^ 2 7,2 8 h <D JORT* & #\ 15 a" 

jfiT?*S*ifrW2 5, 2 6 CDiE^«TJ: 9 ^ #Bff«KL i F («tt*r*W) 

^jto^niirM 1 5 a" **i-^»«f!l2 7, 2 8Wfe?ffC*V»T, 

j-- v h $ * * * * tic i a «e£# s»^b**3fc* xmm-f a - 1 ^ s ta 

[0 15 0] 

HJfetf fl 2 5, 2 9, 3 0 O JtlSET* £ ifl, * IWSFfc« 15a" fc^ftll £ « T ;V # >J <fe 
m& XtfTfr* U±SI^JRO^& < i: & — * (Mg) O«iB** , * ! 0:* itL^O^Jfe^O 2 
5 , 2 9, 3 0 O^SH^ii, §&ft3W«^«J 2 5 lil3r|W*>|fttt#a -t^ffl* 

2 5 W#^3fc#Sb* i:kgcL'T«i5!l 2 9,3 0 CDffi#"C*«>3b*fc*3 < * 
fp]^m^tL^o i^lli, MgJfe*<0*bnfc:#3*WI^« 1 5" ©KJtOSfrffcKfi* 

fcli, W<7)ffiTIWFIiIi 1 5 a" coMK^^^S14cD±i^:^ & tzh U 
[0151] 

1-3 4^^**^ Z.tlh<D&ZF ! £ : ?'\iZ&\,*X\±* «#$&£JS 1 5" «r 
lit^fslISi 15a" fc, TM'J4IWLi, Cs» *-*L 

^dt^^tf a«*t«-^A 1 Q3WADN^ffl^TV^ 0 mtfe^O 3 1-3 

12 i 1 1 i5«ra«ois*t»a - ^m*^o 

[0 15 2] 
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mnn 35, 36 <Dycwt^h & ^*ih<om^f^=f-^ mmw 27, 2 8 1 mm 2 
5,26 t<Di&mtmm<om.n(Dmm t nbti, * mmmm 1 5 a" i:lif (mwrnt 

[0 15 3] 

<^Mf!l3 7 ~ 5 8 > 

%Him 3 7-58 -C(±x HI 7 %m^xmn L^IIl^^^ti 1 He, 1 1 c ' , 
11c" ZftWkLtZo Z.tLhV>$£foQi3 7~ 5 8 0ftSS:i3V>t(i, 3 0mmX3 

ElfflU 8 a, W«*<^>lJ^«.*^'fe^fc^i-*'fe»Ml 8 b. Sr^^-->^L 

[0 15 4] 

, R&«1 3-iSl 5 %-CZMJ&L?Zo fc**U mt*--v M 4-1, 1 4-2?>iE?L&A 
JI 1 4 a £: LTTfBflfcil5£ (5) i'7F"t" 2 — T N A T A [4, 4' , 4"-tris(2-naphtylphenyla 
mino)triphenylamine] * 1 5 n m (afeflfSiKO. 2-0. 4nm/sec) T^jSLfco $ 
115, 15', 1 5" fcTlfigtl 2~ 1 4 Kl^c-tfliJSK^JELfco 

[ft 8] 




[0 15 5] 
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[0 15 6] 

<Jfc&tfl 1 5 > , 

1 8 £l£tt. 3±t5fe3feA^y h 1 4-l£l£tj\ ^O^-f > 1 

^*?-*^»L/So fP$£¥JUfU±, «1?!)3 7-5 
|13, M 4-1, BTfill 6<D<^£ 



h CD: 

1 8- 



um^m 1 6 * 

[0 15 7] 

<wm^- 6 > 

HI 3 fcli, JiizEcoi -5 KLX^m 

m^*7FVtZo Z. <D ? 7 7 KTFlT X -9 

if CMlt, £gtftfl5 oco*^^^ 
Jfe^Il 4 5 - 5 8 fc33V>T & „ JfcRfli 1 

[0 15 8] 

5 9 > 



mffi§k£.m 15-15" 0DS6*3ft«?»B"eS fco 
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(C r : flUffltll 0 0 nm) 3 KIM 1 6©|3116cJ: LTA 1 tc^x. 

tlZO (>f > v * 2 0 0 n mfJtLv M 1 6 » fcife&W «3 ffl 

[0159] 

<ft:R« l 6 > 

[0 16 0] 

<ffHB»*- 7 > 

HI 1 4 m± % JBUtO J: n £ Lt^ILfcili 5 9 bJ&Mmi 6 OfcFjffCov^ C , 
%D38#K*3 0 0 0 c d/m 2 LTfNirtffl^fcfi 1 ofcife**^L:fco £08f**»&, ± 

« 5 9 -vftm Ltzx? y ?m<D m^m- § < esc* s *u ftgBfeK& 

[0161] 

[mu mi $kW&&<o&7F.ik=f-<D-- mwim*7F-?Mmw~e3bz>o 

[H4] jM^tft^R^fca^lf^ - #ja««:75i"*f'ffiBI'e*>ao 

[0 5 ] ^Ifiot/^^MMt l M£^-f®rWHI-c&£ 

°[|6] Hflfe^StO^STP t feili 2 ttSr^i-WfWH-C* S 

° [ n 7 ] hm^s* o smut* t fetti & 3t * 3 * ft-tm m m -c * * 
°[ni9] mmms, i A^^xiim.m7 i^n^m^m^-^im^T^-fv 

[HIl 0] «flll 9 *s J: tfJfcttW 1 2 fci3tf £^^<Z>ffltt#&^l$&tt*^ 

[Hill] %tfe{f|l 5 *5 J: tfJttfcfll 7 ^is^^^^^ffiW^^^^^TK-r 

[012] HJffiffl 2 7 is i tfJfc$frKI 1 3 \z&W&&iitt<Dtttt1*8tC>mv&&4k*7fi 
t^"7 7t^o 

[mi 3] njfe^i5 o&xv&imi 5 c^*t**^* ; f-^3&****^^7 7 '^ 

im °i 4 ] njfefll 5 9 is «£ crjkteffi i 6 K&w&^m¥<Dtttt**Bt<nlB&&ik*& 

[mi 5] tfc^o^j^r-^sfwia^fcSo 

[mi 6] f£3fc^^*^0#<P#j&«r^i-|tfWia^*<&o 
IflFtoBW] 
[0162] 

13 14-1, 14-2-H^-7l«, Hc-f*l (« 

s&*») > is, is' , is - -mwm^m, 1 5 a, 1 5 a' -*wifc*w (#m» 

) , 15 a" - + MI9?SJi > 1 5 b-JH§i*flf5&&», 1 6-** 
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[1112] 



1 1 t&tfM^ 



16a 16b 16c 



1 5b 
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mm i4d-w 



14c #g#Jf 
14-1 fg^fcZL^h 



[HI 3] 



it mf^m* 




mi 



> 5 > > > > > > > > > > > > 5 ? > > > 




•i5b &wmmm£.m 



-i5a-2 mmmm 

15a-1 WitM 



15a' *MI£M 

i) 
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[0 5] 



10a (11a, 11a', 11a") 




m&$£9t 

188 t 18 , b ft n 




16 tftfrl 



hi 4-2 Sgpfc:!-^ 



15-0(15, 15'. 15") 

nffi&±m 

14-1 #g3fe^L-^H 



4/ 
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[06] 

10b (lib. lib', lib") 

m&§£3t 

a tf tr 
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19a 



19b 19c 




18a^ 




14- 2 §£yt=L— 

15- 0(15, 15', 15") 
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